This study presents elemental abundances of the early A-type supergiant HD 80057 and the late A-type supergiant HD 80404. High resolution and high signal-to-noise ratio spectra published by the UVES Paranal Observatory Project (Bagnulo et al., 2003) 1 were analysed to compute their elemental abundances using ATLAS9 (Kurucz, 1993(Kurucz, , 2005 Sbordone et al., 2004). In our analysis we assumed local thermodynamic equilib- 
Introduction
A-type supergiants are attractive astrophysical targets for chemical abundance studies. First of all, they are among the brightest stars at visual wavelengths, which makes them observable with low exposure times, high resolution and high signal-to-noise ratios (S/N). Moreover, their spectra are unblended, hence the abundances of numerous elements with consecutive ionization levels such as light elements, α process elements, iron group and s-process elements can be derived from studies of their atmospheres (Venn, 1995; Albayrak, 2000; Przybilla, 2002; Schiller & Przybilla, 2008; Firnstein & Przybilla, 2012; Tanrıverdi, 2013) . With these results in hand, it is possible to understand their nature and the environments in which they exist, and thereby study galactic and extra-galactic abundance gradients and dispersions. This paper is a continuation of analyses of early and late A-type supergiants started by Tanriverdi et al. (2004); Tanrıverdi (2013) . In this study, elemental abundance analyses of two A-type supergiants, HD 80057 and HD 80404 (iota Car), and their revised atmospheric parameters, are presented in detail. These analyses are based on spectra distributed by the UVES Paranal Observatory Project (Bagnulo et al., 2003) .
HD 80057
HD 80057 (HR 3688, HIP 45481, SAO 221010) was classified as A1 Iab by (Firnstein & Przybilla, 2012 ) (see Table 1 for more information). It is a member of the Vela OB1 association of stars, which is one of the largest OB star associations of the Galaxy, and is composed of numerous members (Reed, 2000) . Although HD 80057 has been used as a photometric standard star, (Menzies et al., 1989; Cousins, 1990) , and as a spectroscopic standard star for its radial velocities (Reed & Kuhna, 1997; Gontcharov, 2006) , a detailed study of its atmosphere was published only very recently by Firnstein & Przybilla (2012) .
The authors determined the atmospheric parameters (T eff and log g ) using spectroscopic indicators and spectroscopic data (see Table 2 ) in their study, as well as CNO abundances of HD 80057 computed using non-LTE methods.
HD 80404
iota Car (HD 80404, HR 3699, HIP 45556, SAO 236808 ) is an MK Standard, which is classified as A8 Ib (Malaroda, 1973; Monier & Parthasarathy, 1999 ) (see Table 1 for more information). It is one of the brightest stars in the southern sky in the visual region of the electromagnetic spectrum. Adelman et al. (2000) listed it amongst the least variable Hipparcos targets, while Gray & Garrison (1989) gave its Strömgren photometric parameters.
The atmosphere of iota Car was first studied in detail by Boiarchuk & Liubimkov (1984) , who gave its spectroscopic parameters as 7300 ± 200 K for its effective temperature and 1.40 ± 0.2 for its surface gravity. Luck & Lambert (1985) later gave elemental abundances for the star as well as revising its stellar parameters, finding T eff = 7500 ± 200 K, log g= 0.90 ± 0.3, and micro & macro-turbulent velocities of 2.5, and 1.0 ± 0.5km s −1 , respectively. Next, Luck & Lambert (1992) adopted the effective temperature found by Luck & Lambert (1985) as 7500 K, and found a value of 1.6 ± 0.2 for its surface gravity using the MARCS code of Gustafsson et al. (1975) from its Fe I/II ionization balance. Then, Takeda & Takada-Hidai (1995) re-calculated the CNO abundances of iota Car using Luck & Lambert (1985) 's atmospheric parameters and equivalent widths (EW). Smiljanic et al. (2006) , on the other hand, computed the effective temperature to be 7500±200 K, surface gravity 2.40±0.25, and micro-turbulent velocity 2.34±0.35 km s −1 based on their high-resolution spectroscopic observations using fits to the Hα ionisation potential in the Iron Group (Przybilla, 2002) . The heavy elements (Sr, Y, Zr, Ba) are also underabundant with respect to solar abundances.
In the atmospheres of HD 80404; α-process elements (Si, S and Ca) and the light element Al are closer to solar values, Mg is deficient, however Na is overabundant.
Sc, Ti, V, Cr, Mn, Fe, Co and Ni are all closer to solar values in the atmosphere of HD 80404. The heavy elements tend to have values slightly smaller than solar, Ba is overabundant (see Fig. 1 ).
Results and Discussion
As a result, the [M/H] ratio of HD 80057 is found to be -0.15 ±, 0.24 dex when we exclude the over-abundant Na due to NLTE effects (Takeda & Takada-Hidai, 1994; Venn, 1995; Takeda, 2008) , the under-abundant Sc and Ti, which are all susceptible to non-LTE effects. The [M/H] ratio of HD 80404 is estimated to be -0.02 ± 0.20 dex when we exclude the over-abundant Na element. The N/C, N/O and Σ CNO values are given in Table 7 .
Evolutionary Status
Light-element, the sum of CNO composition reflects mixing process present in the interior of the star. Both stars show a deficiency of C and O, and an enrichment of N.
Hence, the combined CNO abundances were found to be close to the solar value (see Table 7 ). Both stars also have solar metallicity. The values of N/C and N/O predicted from a linear interpolation of the closest isochrones are consistent with their calculated values (see Table 7 ). The N/O ratio of HD 80057 is found to be slightly smaller than the theoretical value 0.52.
The early CNO contamination in the surface layers of stars can be explained by rotating models. Rotation is an essential factor of stellar models that have a profound effect on the evolution of especially massive stars. Red giants or supergiants, whose progenitor is fast rotating progenitors, rotate six times faster and show N/C ratios three time higher than those formed by slow rotators (Przybilla et al., 2010; Georgy et al., 2013; Maeder et al., 2014) . Georgy et al. (2013) provide extended data of stellar models including the mass range from 1.7 to 15 M ⊙ with three different metallicities and with nine different initial rotation velocity models. In the framework of their study, one can see that C, N, and O abundances varies with different initial rotating models. So, we take into account, initial rotational velocities, N/C and N/O ratios, besides T eff and log g in stellar evolution models.
In order to investigate the evolutionary states of our targets, we used the Geneva Stellar Model (Georgy et al., 2013) interactive tools 5 to interpolate between the existing evolutionary tracks that would lead to models with parameters matching those of our targets. We used the relevant parameters (log T e f f and log g) from Firnstein & Przybilla (2012) for HD 80057 and our own measurements for HD 80404.
We experimented by interpolating models for different masses of grids that covered a wide range of masses between 1.7 and 15 M ⊙ . We kept the metallicity at solar composition (Z = 0.014), and the rotation rate at / crit = 0.0 to 0.95 in each case.
We searched for the probable evolutionary track, which would be the one with the closest agreement with the atmospheric parameters of our stars (e.g. effective temperatures and surface gravities). We found that both of our stars have masses between 10 M ⊙ and 14 M ⊙ . While HD 80057 has a mass consistent with the track for 13 M ⊙ , HD 80404 is very close to the track for 12 M ⊙ . The latter result is based on its fundamental parameters (Fig. 7) , which assumes solar composition and rotation with values
of Ω / Ω crit = 0.60, 0.50 (see Table 7 ). These gave globally good fit to stars from the main-sequence to the positions of the blue supergiants before the red supergiant phase in the Hertzsprung-Russell Diagram (hereafter HRD) (Georgy et al., 2013) .
On the log T eff -log g plane, we also computed isochrones using the same online tools and selected the ones to which our stars' parameters had the closest matches Fig. 8 , were considered, a good estimate was obtained for ages between 12.5 and 25 Myrs for both of our stars. The abundance ratios N/C that we computed in this study (2.45 for HD 80057 and 1.57 for HD 80404) are somewhat consistent (within the uncertainty limits) with the stars' positions on the logT eff -log g plane, for which the expected N/C ratios are printed next to each of the isochrones in Fig.8 .
The derived values of the N/C and N/O ratios from the isochrones are given in Table 7 .
These ratios reveal that CNO mixing processes are active, and that these stars are at the Blue Supergiant (BSG) phase in their evolution prior to the Red Supergiant (RSG) phase, as according to Saio et al. (2013) .
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